Two persistent collision complexes between an ion and a neutral molecule have been observed in a mass spectrometer. C6H6N2 + (primary ion C3H3N + ) is formed in acrylonitrile, C12HU + (primary ion C6H5 + ) in benzene. The formation of both complexes very strongly decreases with increasing kinetic energy of the ions. This is explained by the decrease in lifetime due to the increased internal energy of the activated complexes. Some decomposition products of the complexes have also been observed. The results are compared to POTTIE and HAMILL'S theory of complex formation. 
(Z. Naturforschg. 17 a, 44-16 [1962] ; eingegangen am 24. Oktober 1961) Two persistent collision complexes between an ion and a neutral molecule have been observed in a mass spectrometer. C6H6N2 + (primary ion C3H3N + ) is formed in acrylonitrile, C12HU + (primary ion C6H5 + ) in benzene. The formation of both complexes very strongly decreases with increasing kinetic energy of the ions. This is explained by the decrease in lifetime due to the increased internal energy of the activated complexes. Some decomposition products of the complexes have also been observed. The results are compared to POTTIE tails of these investigations have been described in the preceding communication 4 and in a former paper 5 .
Acrylonitrile
The mass spectrum of acrylonitrile contains secondary ions at the mass numbers 101 -106. The intensity of the ion at m = 104 was very low, no efforts have therefore been made to investigate its formation. Exact mass determinations occurred by using cyclopentylchloride as mass marker (parent ion peaks at m = 104 and 106). The parent ion C3H3N + is the precursor of C6H6N2 + and C6H5N2 + as can be seen from the comparison of the ionization efficiency curves in Fig. 1 and C6H5N2 + are identical. The complex CgHgN*'" has the same appearance potential. Its ionization efficiency curve, however, increases more steeply than that of C3H3N + especially at low voltages above the appearance potential. Although the difference between the two curves is not very great, they are believed to be real since they were reproducible. The explanation of the phenomenon may be derived from Fig. 1 in the preceding paper. A long living activated complex is only formed by the acrylonitrile ion in its ground state. If an ion with excess energy enters the reaction, the complex possesses too much internal energy and will decompose before finishing its flight in the mass spectrometer. are the precursors of C6H3N2 + and C6HN2 + , respectively. The curve of C6H2N2 + is in between the curves of C3N + and C3HN + . Probably, both ions contribute to its formation. The dependence of the current ratio is/ip of these reactions on the repeller field strength is shown by Fig. 3 . The results can be described by the equation
for £>5 volts/cm. The exponent a has higher negative values for all reactions than the value of -0.5 expected for complex formation according to the polarization theory of ion-molecule reactions 6 ' 7 .
The strongest decrease of is/ip with increasing £ is shown by reaction II ( complexes. However, the exponent a for reaction II is even higher (a =-1.22) than their value of a= -1.0. As mentioned in the theoretical part of the preceding paper, part of the relative kinetic energy of the collision partners will be transferred into internal energy of the complex. Its lifetime will therefore decrease with increasing repeller field strength.
Benzene
The mass spectrum of benzene contains secondary Most interesting is the high current ratio is/ip of reaction VIII at low repeller field strength. This ratio is of the same order as that of the reference reaction I (Table 1) Soc. 79,6132 [1957] . must therefore be extremely stable, i. e. its lifetime is longer than the 10~6 seconds required for its flight through the mass spectrometer. The complex formed in acrylonitrile shows a small value of is/ip (Table 1) . Apart from the exponent a =-1.22, POTTIE and HAMILL'S theory therefore proves correct in this case. However, the complex in benzene shows such a high ratio of ijip that formation of the complex along the whole path I must be postulated. The observed dependence of ijip on £ therefore must be regarded here as representative of the true functional dependence of the cross section (plus lifetime) on the relative kinetic energy of the collision partners.
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